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N o one dies of old sk~n ! ~o m~tter how decrepit th e integu-
ment. beco~es after a h~etlme ot assaults, it continues to per-
form Its prunary protective role .. Bu t, although skin diseases do 
not contribute importantly to mor tali ty statistics, skin problems 
abound in the aged . 
N o societies or institutions train people in dermatogerontol-
ogy, alt hough .some d.o give tra ining in pediatric dermatology. 
T h e ~any.artlcles WrItten on a multiplicity of subjects related 
to agmg skin a.re bn ef excw-sions into the fi eld by persons whose 
major interests lie elsewhere. M elanocyte specialists continue 
to look at pigment cells in a few aging individuals. Imm unolo-
gists evalu~te contact sensit iza bili ty. Biochemists study colla -
gen and aCid mucopolysaccharides. H istologists simply review 
th e t issues av~ilab le to them. T hese forays do not add up to a 
body of ~rgal1lzed knowledge, bu t make up a rag-bag of cw-sory 
observatIOns. 
Cutaneous gerontology should be in the forefro nt of the 
concerns of aging persons. Few watch the deterioration of thei.r 
appearance with equanimity. 
T H E IMP ORTANCE OF DERMATOGERONTOLOGY 
T he exclusion of skin disorders from geriatric texts is consist-
e~t ~i ~h the t radi t iona l focus of gerontologists on debility, 
d isability, and death. If the sole mission of aging resear ch is to 
extend the life span or if aging is defined as events that increase 
t h e likelihood of dying, cutaneous gerontology can have li ttle 
im.por t::nce to man~nd. The fact is, however , that ignoring of 
s kin agmg problems IS scandalous and cruel. Skin disorders are 
as.co~on in the aged as they are distressing. T hey spoil and 
r um life rather tha? end it. The prevalence of skin problems 
a m ong the .elder~y IS extraordinarily high . A recent survey of 
dermatological diseases conducted by the U. S . P ublic Health 
Service showed that "significant" skin condi tions increase 
steadily throughout life and reach a level of about 650/ 1,000 in 
persons over 65 [1]. About a thi.rd had more than 1 skin 
disorder, and characteristically, t he more elderly had mult iple 
skin problems. Young found that 65% of the inmates of an old 
age h ome developed a t least 1 skin disorder during a l -yr 
period, and 50% of them had 2 [2]. 
The. bw-den of dermatological disease among the healthy, 
outpa tient aged has been vividLy disclosed by a Duke U niversity 
study [3]. Skin condi tions in 163 community volunteers 64 and 
over were extraordinarily common. More t han 50% of them had 
dermatophytosis, asteatosis, comedones, and several varieties 
of benign tumors. Sixteen other conditions were found in more 
t h an 10% of the group, and the incidence of lax skin and dry 
skin approached 100%. Almost 80% had ringworm of the feet 
(dermatophytosis); one third had seborrheic dermatitis actinic 
keratosis, and a variety of other benign growths. My as~ociates 
and I have also observed a high incidence of skin disorders in 
ambulatory residents in a P hiladelphia institution where we 
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have carried out dermatological investigations for almost 2 
decades. 
TWO COMMON PROBLEMS 
Dry Skin 
Dry skin, a scaly, rough surface, is inevitable in persons over 
70. It induces itching, and t he scratching t hat follows intensifies 
the itching. 
Helfand examined the feet of 1,366 patients over 65 and found 
that 80% suffered from severe xerosis [4]. It is lamentable that 
the medical profession does not appreciate the seriousness of 
dry skin. But worse yet, we know next to nothing a bout it. 
Xerosis is an archetypical exam ple of the perplexities that beset 
students of cutaneous aging. Very reasonable explanations h ave 
been given for the origin of dTY skin . First, there is excessive 
loss of water t hl'ough a defective horny layer barrier as "the 
stratum corneum becomes dehydrated and brittle with aging 
because of decreased water holding capacity" [5]. Second, the 
water content of the dermis is insufficient to supply moisture to 
the overlying epidermis. Unfor tunately, this explanation is not 
true. We measw-ed transepidermal water loss of leg and forearm 
skin in a young and an old cohort with the method of electrical 
hygrometry. T he ability of the horny layer to restrain diffu-
sional water loss did .not decline with age (Table I) . In fact, 
there was less t ransepldermal water loss in the aged. We raised 
up blisters and counted the number of horny cell layers. T he 
stratum corneum was not thinner in th e elderly, and the barrier 
seemed to be competent (t hough there were some changes). 
It is almost always assumed that the Lax skin of the aged is 
due to a lack of water, as in the following statement: "The aging 
process is essentially a process of desiccation. This can be 
witnessed by simply comparing youthful, plump, firm and elas-
t ic skin with a withered and wrinkled one" [6]. An ela boration 
on this t heme relates sagging skin to the inability of th e ground 
substance to hold water . T o test this assumption, we measured 
the water content of skin fro m the abdomens of healthy vol-
unteers who covered the range from adult to very elderly. A 
full -thickness plug was obtained by a 5-mm punch. After the 
epidermis and . adipose ~issu e h ad been scraped off, t he speci-
mens were weighed, drIed at 100°C, and kept in a desiccator 
until weighed again . The results were unexpected (Fig 1). Th e 
water con tent was gre.ater in t he aged; it increased steadily from 
a mean of about 56% lJ1 the 4th decade to about 63% in the 9th. 
Lowery [7] and Urbach [8] had made similar observations many 
years earlier . More recently, Pearce and Grimmer determined 
the water content of chest skin from 13 persons 17 to 81 yr of 
age [9]. The water content of the dermis increased from about 
58% in the young to 68% in the elderly. Owing to a decrease in 
some other major consti tuent, collagen fo r instance th e increase 
i,n water rna?, .only be relative. It is obvious that th~ plumpness, 
fullness, resilience, and all t hose other properties of youthful 
skin are not susceptible to simple expla nations; complex inter -
actions are involved in which th e architecture and rheology of 
t he matrix-fibrous network have to be considered. 
One has to be cauti.ous when attempting to explain gross 
appearance on the baSIS of physicochemical analyses. For ex-
ample, there is good evidence that collagen stiffens with age 
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FIG 1. Increasing water content of the dermis with age. 
and becomes less stretchable (10]. Accordingly, since collagen 
is the dominant component, aged skin ought to be hard and 
scleroderma-like instead of loose and flabby . We have evidence 
from scanning electron microscopic observations of thick spec-
imens that the collagen bundles become increasingly deranged 
and less tightly woven with age, Similarly, the greatly increased 
ground substance of actinically damaged facial skin [11) casts 
up the image of plump, flrm neonatal skin, rich in acid muco-
polysaccharides. But exposed skin is, of course, saggy and 
inelastic. The fibrous skeleton is wrecked, and the large amount 
of hygroscopic ground substance is of no avail. 
Seborrheic D ermatitis 
Although the commonest skin affliction, seborrheic dermati-
tis, is the least stud ied, its incidence steadily increases after 
about age 50. In our institutionalized population, more than 
67% of persons past 70 were discomforted by the disease, which 
is easily recognized by its greasy scales in a characteristic 
distribution on the face and scalp. Seborrheic dermatitis is not 
common in the young. Why aJ'e the aged so susceptible? The 
name itself implicates increased sebum secretion (seborrhea), 
and this explanation is echoed in the literature (12]. No proof 
that sebum secretion increases in aged skin has been brought 
forward. In fa ct, sebum output declines in old age and becomes 
evident first in postmenopausal women [13]. We compared 
sebum production in elderly persons with and without sebor-
rheic dermatitis. The values in the la tter group, including 
persons with severe disease, were lower than in age-matched 
controls. As with dTY skin, the a ppearance of greasiness is not 
to be trusted. It is unfortunate that a majority of aged persons 
have a disease about which nothing is known, and what is 
written is wrong or unimportant. The belief t hat seborrheic 
dermatitis is a severe form of dandruff is also wrong since 
dandruff declines with age [14]. 
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A PROFILE OF SKIN AGING 
Those who like to say that aging begins at birth sh ould 
remember that organs wax before t hey wane. Each organ passes 
through a maturation phase before it becomes fully functioning 
and then it begins to decline. It is this decremental process that 
is the chief concern of gerontology. Theories on t he forces 
regulating the "aging clock" are many, but facts are few. Above 
all else, aging entails a loss of homeostasis. Stresses are less 
easily resisted and restoration takes longer. The functional 
reserves become increasingly depleted with time. Static obser-
vations may not show this depletion. The extent of loss rna 
not be apparent until stress, which upsets the equilibrium, is 
applied. The purpose of such stress studies is to force a displace-
ment and then evaluate its intensity and duration. We regard 
this tactic as indispensable in measuring the skin's functional 
capacities, e.g., the response to sunburning radiation, healing, 
and provocation of irritant and allergic responses. In each 
instance, the stress must be narrowly controlled and the re-
sponse quantifled. 
In internal medicine there are many examples of age-depen· 
dent homeostatic impairments, a fact that must be credited to 
the availability of exacting methods of measurement. Pulmo-
nary and kidney fun ction, for example, can be quantitatively 
assessed with great precision and repl'Oducibili ty. There is 
nothing comparable in skin. Too few functions can be measUl'ed 
in even the best-equipped la boratories. Gerontological skin 
research will be sorely hampered until we have at hand simple, 
noninvasive, rapid methods of determining physiological capac· 
ities throughout the life span. 
Aging patterns of the internal organs differ strikingly from 
those of the skin. In the kidney and lungs, for example, glomer-
ular filtr ation rate and vital capacity increase in childhood and 
reach a peak in adolescence. After a comparatively short-liveQ 
plateau, these functions begin to decline; the losses tend to be 
linear and parallel (15). Patterns of maturation and involutiol1 
have not been worked out for skin . However, the pJ'ofile i 
clearly different. There is a long latent period in childhooQ 
during which littl e happens. At puberty anatomica1 and physi, 
ological expansions occur. The skin thickens; eccrine and apo, 
crine secretions increase; coarse hair appears in the axillae, 
pubis, and elsewhere; the skin surface becomes greasier; anQ 
the complexion darkens. Many of these changes are probably 
mediated by andl·ogens. These functions peak in adolescence, 
but their plateau period is much longer than that of internal 
organs. Generally, little happens in protected ,skin until after 
40. 
The lifetime profile is reasonably well known for only one 
integumentary structure, the sebaceous gland, in PaJt becaus~ 
its secretion can be quantified. The gland is active in the 
neonatal period because of maternal androgens. It soon shrink 
and produces very little sebum t ill prepuberty. Secretion the~ 
increases to a peak in midadolescence and remains stead) 
throughout adu lt life. The frrst evidence of senescence occUf\ 
in women at menopause, i.e., at about 50 yr of age, and in mel\ 
about a decade later (13). 
One needs lifetime proflles to correctly interpret experimentaj 
da ta. Serious errors may occur unless a chronologie baselin~ 
has been established. Since the values for skin functions are 10\\ 
in childhood, one could come to t he absurd conclusion thaI 
prepuberal skin is physiologically like involuted senescent skU) 
and is already "old." Similarly, histologists and pathoiogis 
have to be aware of t he waxing and waning of specializ 
cutaneous regions, which are frequently the sites of commo~ 
diseases. Erickson and Montagna's report on the external fe-
male genitalia has great signiflcance to gynecologists, for pro 
found structural changes occur throughout the life span [16J 
After adulthood the skin gradually becomes thinner as thl 
dermis steadily decreases. Women are thinner-skinned that 
men, and the density of thei.r collagen is also less [17,18]. T m, 
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may provide the basis for a common opinion, t hat women "age" 
faster than men. If they do, they probably are more prone to 
external insults such as solar radiation, chemical initants, and 
Physical trauma. 
PHYSIOLOGICAL VERSUS CHRONOLOGICAL AGING 
The skin of some persons appears younger at 40 than that of 
others 25 yr old. Skin "ages" at different rates according to 
heredity and exposure to the elements. Sunlight is a great 
promotor of damage, and the unprotected areas "age" the 
fastest. The same anatomical changes occur in protected skin, 
b.ut at a much slower rate (see Lavker's report in this sympo-
SIum) . It should be an important goal of dermatogerontologists 
to plot the cutaneous changes with time, that is, to relate 
phYSiological to chronological age. 
Ultimately, no matter how much care he or sh e has taken, a 
Person's skin at the extreme end of life (past 90) is in poor 
~ondition . In this regard, the oft-cited wound healing studies of 
arrell and DuNouy in World Wm' I should be viewed with 
great skepticism [19]. They followed the rate of closure of war 
WOunds and then derived a "cicatrization index." The objective 
of .this study was to find out whether various tr eatments im-
pall'ed wound healing. They found that wounds in 30-yr-old 
~en healed significantly slower than those in 20-yr-olds; 40-yr-~ ds healed more slowly than men in their 30s. This findin g is 
ard to accept because no 2 wounds could have been alike 
un~er the exigencies of warfare in the preantibiotic age. The 
var~ables of wound depth, nature of injury, degree of contami-
~~tJ?n, etc., m'e formidable. Nothing we have so far measured 
2~stmguishes between 20- and 40-yr-old men, much less between 
bei and. 30. Although credible experimental work on human 
ra ~gs IS scarce, wounds in aged beagles and boxers do heal less 
~~dly than in young dogs [20] . 
r he sheer visibility of skin poses a vexing problem in skin 
t~Search . It predisposes clinicians to perfunctory estimations 
t1 at are so readily accepted that experimentation seems super-
t uous. For example, surgeons, quite correctly, do not hesitate 
~ undertake radical ablations of tissue in the elderly. In der-
el~tology, c.hemosurgical techniques are regularly performed i.n 
m er~y subjects with invasive cancer of the face. Often there IS 
b aSSIVe removal of malignant tissue down to and including the 
i~n;. st~uctures. The results are usually spectacular . But these 
u P eSSlve successes do not mean that healing powers are n~~ffected by age. The originator of chemosurgery has not 
n' e~ that the elderly heal any differentl y (personal commu-
IcatJon 'th '. lik I WI F. Mohs). A lack of difference, however , IS un-
im e ~~ e~pecially in actinically damaged facial skin with its 
eq p. enshed vasculature. Studies by Grove of our group un-
(d uIVOC~bly demonstrate that the healing of superficial wounds 
I ~ep blIsters) is greatly retarded in persons past 65 (Table II) . 
bio aVe r.epeatedly observed that split-thickness 3-mm punch 
find'sy Sites fill in much more slowly in the aged. Schneider's 
lie mgS are consistent with this delayed wound healing [21]. 
inn eXPlanted into culture 2-mm punch specimens from the 
old ereaspect of the upper arm, a protected site, from young and 
ma k rsons (over 65). The rate of outgrowth of fibroblasts was 
cen
r 
edIy reduced in the aged. Moreover, in vitro cell senes-
Ce oCCurred much more rapidly. 
THE PATHOPHYSIOLOGY OF AGING SKIN 
No ar f funct" ea 0 dermatogerontology has been less explored than. 
an e ~onal changes associated with aging. The skin is capable of 
latio x raordinary array of physiological behaviors, i.e., vasodi-
duct~' vasoconstriction, whealing, sweating, permeance, repro-
clea;ve activity (tumover), pigment production, blood flow, 
chem ~nce of injected substances, responses to physical and 
how ICal ~tress, etc. We have bits and pieces of information on 
insta:~e .Influences these functions, but there is scarcely an 
e m which the data are beyond question. 
Cohort (yr) 
<35 
> 65 
TABLE II. Healing of blisters (weeks) 
H ea ling (weeks) 
Vola r forearm 
3.6 ± 0.7 
5.4 ± 1.2 
Uppe r inner arm 
3.4 ± 0.5 
5.4 ± 1.2 
Functional capacity cannot always be reliably estimated by 
anatomical examination. Structural changes are often poorly 
correlated with functional ones. For example, it is generally a 
sound rule that sebum production is proportional to th e size of 
t he sebaceous glands. Yet, on the aged face , very large glands 
produce less sebum [22]. 
Some functions, like nail growth , can be easily quantified . 
The growth of thumbnails declines fro m about 0.83 mm per 
week in the 3rd decade to 0.52 mm per week by t he 8th [23]. 
Bean followed his own nail growth for 30 yr and uncovered m1 
unusual rhythm of steady growth for 7 yr interspersed with 7-
yr periods of decline [24]. This findin g needs confmnation, but 
it highlights the value of longitudinal studies. Bean's 7-yr cycles 
would never have come to ligh t through mere studies on differ-
ent age cohorts. 
Seasonal rhythms may contribute to variability. Nails evi-
dently grow maximally in November and minimally in July 
[23], and production of horny cells of the scalp declines in 
summer [14]. We have preliminary evidence that epidermal 
proliferative activity of exposed skin decreases in winter. 
There is universal agreement in the gerontological li terature 
that variance increases with age, that is, t hat the value for any 
given function is distributed over a greater range. The devia-
tions about the mean increase. In simple language, neonates 
tend to be alike, and diversity develops with age. We become 
more dissimilar with the passage of t ime. Every function mea-
sured shows this increasing variability with age: cardiac activity, 
body weight, pulmonary function, dl"Ug toxicity, radiation sen-
sitivity, etc. [25]. Aging after all is a loss of homeostasis. The 
physical law of entropy applies to t he aging process: all systems 
tend toward increasing disorder and randomness. 
It is impossible to overstate the importance of the doctrine of 
vm'iance in cutaneous aging research. Grove has measured age-
dependent changes in the size of exfoliated horny cells (see his 
m·ticle in this issue). The mean size increased with age [26]. 
Even more impressive, however, was t he enormous scatter in 
the values among the elderly; the smallest and Im'gest cells 
were found in t his group. We have also demonstrated extreme 
differences in sebum production in the aged. The mean value 
decreased, but a few old men were still "young" in sebaceous 
activity. Some were "prepuberal," with values in the childhood 
range. S imilarly, the healing time of ammonium hydroxide 
blisters varies greatly in the aged (see Grove's article in this 
issue) . The variance is likewise great for the clem'ance of in-
jected substances (see below) . Somerville observed that the 
skin of older people ha rbored a greater variety of resident 
microorganisms [27]. 
No confidence can be placed in studies involving small num-
bers; we can begin to appreciate how disagreements arise when 
in a paJticular study the cohort comprises only a few persons. 
Technological limitations can also be a source of conflict and 
error. Decreased epidermal turnover with age h as been con-
vincingly demonstrated for gut epithelium by Lesher and his 
collaborators [28]. Yet Thuringer and Katzberger, in a widely 
quoted report, noted increased mitoses in aged human abdom-
inal skin [29]. They thought this helped to explain the greater 
frequency of cancers in the aged. On the other hand, in mouse 
em' epidermis, Whiteley and Horton found that the mitotic 
index fell from 30 at 9 days of age to 2.5 to 5.5 at 30 to 33 mo of 
age [30]. This finding almost certainly has to be valid. Are mice 
different from men in so fundamental a matter as cell repro-
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duction? We compal"ed t he labeling index of leg and back skin 
of a young a nd an old cohort 45 min after injecting tri t iated 
thymidine intradermally (T able III). T he proportion of la beled 
nuclei in t he young was about half that in t he aged, an indication 
of greatly decreased epidermal turnover. 
T hese data are obtainable with noninvasive procedmes. By 
staining the entire horny layer wi th a flu orescent dye and 
determining th e days until disappearance, one can determine 
how long it takes for a cell to move thr ough the entire stratum 
co rneum, an indirect measure of epidermal proliferation. Baker 
and Blair fo und the interval to be about 14 days in young men 
and 26 in elde rly ones [31]. Although the latter group comprised 
only 6 persons, there was not much overlap. T ypically, the 
range was great, 20 to 36 days. Grove has convincingly demon-
strated that t he disappearance of the dye is markedly prolonged 
in the volar forearm and upper inner arm of aged persons. 
Thur inger and Katzberger and others who have studied 
rodents have obse rved increased mitotic ra tes in aged rodents. 
Andrews and Andrews found a 12-fold increase (32) in plantar 
and ear epidermis of aged rats. Ber talanffy et al also found 
increased mitoses (33). No doubt the source of conflict in this 
instance is the difficulty of relia bly identifying cells in mitosis 
with a light microscope, especially in aged epidermis, where the 
s tructure and sta ining characteristics of the cells vru'y so greatly. 
The state of the vasculature is central to cutaneous physiol-
ogy. Technical difficul t ies in measuring blood fl ow have been a 
problem. Great advances can be expected soon with the a ppli-
cation of powerful techniques such as xenon clearance, t her-
mography, and du'ect tracking of erythrocytes through terminal 
capillaries (Doppler principle). These requi.re costly, complex 
instrumentation and will never be bedside tools. However, a 
surprising am9unt of useful information can be secured with fal' 
simpler methods. 
The blood supply of human skin is far in excess of that 
required to meet its nutritional needs. The microvasculature in 
man is richly developed for heat regulation. One can create a 
large deficit in the density of small vessels wi thout compromis-
ing functions. In alkaline-phosphatase-stained cryostat sections, 
we regularly fmd deletion and derangement of sma ll blood 
vessels in aged skin. In the most insulted, elastotic, unprotected 
sites, such as t he face and the back of the hands, t he vessels of 
septa- a nd octagenarians are so sparse and tortuous that one 
wonders how the overlying epidermis survives (Fig 2A and B) . 
Anyo ne familiar with the elderly could have predicted this 
observation. The pallor of age is obvious. The elderly experience 
coldness as soon as the temperature begins to drop in the fall . 
In winter, a "comforta ble" temperature for the elderly is in t he 
75° to 80°F range. Even brief exposure to cold may precipitate 
hypothermia, which is potentially lethal [34]. 
Reduced circulation can be demonstrated by simple maneu-
vers. One of these, the McClure-Aldrich test, has been all but 
forgotten. It consists of measuying the t ime it takes for a wheal, 
raised by intradermal injection of saline, to flatten. In t he volru' 
forearm of an elderly person, Aschner found a great increase in 
the wheal resorpt ion t ime [35]. We repeated Aschner's study 
by injecting 0.5 ml saline in the skin of t he back and volar 
TABLE III. Labeling Index for Men 
Elde rly Age Young Age (yr ) 
Leg Back (Y I') Leg Back 
71 4.0 4.5 I!J 4.!J 4. 1 
74 2.3 2.0 22 6.2 5.3 
82 2.7 1.5 24 5.3 5.0 
fi9 5. 1 3.6 23 6.0 5.·J 
80 3.0 3.2 18 5.5 5.4 
7:J 2.2 2.0 23 5.0 4.7 
86 2.5 2.1i 25 4.8 4.5 
85 Z.O 2.5 IY 6.0 5.0 
14 2.6 2.4 20 5.3 4.5 
15 2.5 J.O 
M elin: 17 2.f)9 ± 0.95 2.73 ± 0.8? I!) 5.'14 ± 0 .5 1 4.84 ± 0.42 
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FIe 2. The microvasculature of facial skin visualized wi th a lkaline 
phosphatase s tain. A , cheek of a 23-yr-otd man with well-developed 
capillary loops and subepidermal venules. B , cheek of a 74-yr-old man 
wi th actinicaUy damaged skin. The capillaries have disappeared, and 
the vessels are sparse, fu zzy, and irregularly dilated. 
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F1 G 3. Wheal resorp t ion. 
forearms of young and elderly persons. The wheals took almost 
twice as long to Hatten in the aged, with the usual great scatter 
(Fig 3). 
Clearance studies are merely refin ements of the McClure, 
Aldrich test. A simple version is to estima te the disappearanc 
t ime of a diffusible dye, e.g., sodium fluorescein. Heite found 
that removal of the dye was much slower in the aged [36). Any 
other finding would be beyond expla nation. 
One can leap to a much higher level of sophistication by 
measuring the dermal clearance of radiolabeled mate rials such 
as 22Na. Christophers and Kligman found that th e T 'l" (time to 
remove 50% of the radiolabeled sodium ion) was 13.3 minute~ 
in aged individuals and 8.7 in the young (p < 0.01% [37J), 
Similar results were secured by T agami [38]. 
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The results obtained by DeSalva and Thompson in similal' 
studies of 22Na clearance are interesting only as an illustration 
~hat complex methods are not an unerring guide to the truth. 
n the volar forearm and face they found that clearance was 
actually faster in the aged [39]. The values were much the same 
Over the age range of 50 to 90! 
The consequences of a diminished blood supply are consid-
e~~ble. Many of the cutaneous problems of the aged are trace-
~ e to vascular insufficiency. Experienced observers know that 
ermatoses from exogenous causes tend to persist longer and 
are harder to cure in the elderly, a point made long ago by Baer 
~.nd Schwarzschild-though there is a great need for quantita-
t~e data [40]. Two examples illustrate the burden inflicted on 
D e elderly because alien materials cannot be speedily removed. 
dermatitis due to aU'-borne pollens (ragweed dermatitis) is a 
t~~order th~t assaults the face harshly. The skin is greatly 
Ickened, Itchy, scaly, and reddened. Ragweed dermatitis is 
c~mmonest and most severe after middle age [41]. The dermis 
01 the ~un-damaged face is literally a trap for t he antigenic o Joresms. Likewise, a dreaded, persistent form of photocontact 
r ~r~y to halogenated phenolic substances, such as the salicy-
anlcldes, afflicts the elderly oftener and more severely than the 
~o~nger [42]. These hard-to-dissolve substances are highly 
hU stantive to keratin and collagen. Once a dermal reservoir 
r as ~een established, light exposure provokes a photoallergic 
C
eactlon many months after all contact with the allergen has 
eased. 
bl Many other illustrations, all emphasizing the importance of 
avo~d flow in enabling skin to deal with external stresses, are 
ski a able. Acute inflammatory reactions are muffled in aged 
so n. Bettley and Donoghue found that patch tests to toilet 
Waps produced fewer irritant reactions in persons past 50 [43]. 
in e ~re currently evaluating a battery of uTitants and find 
ti Vanably that the aged cannot mount an inflammatory reac-
w~n as promptly 01' as intensely as the young. For example, 
bl' ~n ammonium hydl'Oxide is placed in a cup on young skin, a 
fr IS er generally rises within 15 min 01' less. In "aged" skin, it 
soequently takes more than 60 min for the blister to rise, and in 
~h the. sac never fills. . . . 
stimue failul'e. to re~ct promptly to an ll1fla~matlOn-producll1g 
n 
. Ius carnes WIth It the danger of contll1ued exposure to 
oXlOUS .. I ar .agents to the pomt of tISSUe breakdown. The elder y 
f~ p~rtJcularly prone to self-treatment with potentially harm-
timsu stances that are easily obtained. A rash appearing a short 
lat e after. exposure warns a young person to desist, but a long 
nnt penod hinders recognition. 
th ecreased cleal'ance is a subject whose importance to topical 
tioerap~utics in the aged is not yet appreciated. Slower absorp-
tiv n mIght enable less frequent applications to be just as effec-
theeirConversely, conventional thrice daily doses might increase 
Th equency of adverse side effects. 
Uatin en, ~oo, physicians should use different criteria when eval-
for g skm tests in aged persons. I have found that patch tests 
rna;ont~ct allergy evolve much more slowly and are less inflam-
With~ry In the aged. The convention of reading patch tests 
P
a 
t~ 24 to 48 hI' frequently leads to false negative results. 
e.g~, l~~larly vyith weaker allergens in common topical remedie.s, 
react' nzocame, ethylenediamine, and parabens, the allergIC 
Furiol~n . ma:y be delayed for 5 to 7 days, sometimes longer. 
derm s Itchmg may then last for another 10 days. Experienced 
sens.:tol~gists may have difficulty identifying allergic contact 
ent ;.IzatlOn reactions, unless knowledgeable about the differ-
l!11e-cOul'se and muted expression. 
SKIN TESTS AND IMMUNE STATUS 
ag~~p~irment .of the immune system invariably accompanies 
sitivit n. all ammals. The T-cell-dependent, delayed hypersen-
Parti b leSponses are the most depleted [44]. This fact at least 
sons ~ y acc.ounts for the increased vulnerability of aged per-
o malignancy and to vU'al and fungal infections. This 
phenomenon has relevance here because skin tests are indis-
pensable to persons assessing immune status. Ig~orance of 
altered and delayed reaction patterns increases the probability 
of false judgments. The so-called recall antigens-mumps, pu-
rified protein derivative of tuberculin, streptokinase-strepto-
dornase, trichophytin, etc.-elicit far fewer delayed sensitivity 
reactions in the aged [45,46]. In our studies, delayed hypersen-
sitivity reactions to ubiquitous antigens dropped drastically 
after age 75, though a reduction was already apparent at about 
age 60. Yet, Grossman et al in a study on nonhospitalized aged 
persons could not find diminished cell-mediated immunity 
[47]. They believed sickness, not age, was responsible for the 
decreased reactions to recall antigens. This conclusion probably 
stemmed from an inappropriate design. Thus, over the entire 
age range, less than 50% reacted to 6 of the 7 recall antigens, 
and fewer than 33% reacted to 5. How can one hope to dem-
onstrate differences when most people are nonreactors? In too 
many studies on cell-mediated immunity, testing is performed 
perfunctorily and no consideration is given to such variables as 
strength of the antigen, intensity of the response, or evolution 
of the reaction. In short, quantification is disregarded. 
Although sensitizability to contact allergens such as dini-
trochlorobenzene (DNCB) unequivocally diminishes in old age 
[48], divergent reports occur here. too [49] because of inappro-
priate methods of inducing and eliciting the allergic reaction. 
The rewards of gathering quantitative rather than qualitative 
data are accented by the studies of Catalona et al [50]. They 
demonstrated that sensitizability of cancer patients to DNCB 
was less than half that of healthy persons [51]. Eilber and 
Morton found that a favorable prognosis in cancer patients was 
related to their capacity to become sensitized to DNCB [52]. 
Furthermore, Dellon et al observed that cutaneous malignant 
disease also could depress cell-mediated immunity [53]. The 
significance of these studies is so great that every effort must 
be made to improve the quality of skin testing and to establish 
universal standards for conducting the tests. 
Johnson, Maibach, and Salmon have introduced a cautionary 
note with regard to the interpretation of skin test responses of 
cancer patients [54]. They were able to sensitize all normal 
volunteers to 2 mg of DNCB. Although 13 of 21 cancer patients 
did not respond to a challenge dose, 12 of these also did not 
react to an uTitant, croton oil, so the negative responses might 
have been due to an inability to mount an inflammatory re-
sponse. Our studies consistently show that the aged have a 
decreased capacity to express inflammation to multiple uTi-
tants. The cancer population is mainly made up of older per-
sons. Thus, a person's capacity to express inflammation must 
be evaluated concomitantly with his or her allergic reactions. 
Tuft and his associates found that the whealing reaction to 
intradermal histamine decreased after age 60 [55]. Such a 
decrease affects the reading of immediate-type allergic reac-
tions. Small wheals, usually disregarded in the young, may be 
true allergic responses in the aged. Criteria for reading imme-
diate and delayed skin test results may have to be changed. 
Before deciding that the wheal response to an allergen is 
negative in an elderly patient, Tuft injects 1:100,000 histamine 
[56]. 
SKIN AS AN INDICATOR ORGAN 
Skin often reflects the presence of internal disorders, and 
age-related changes in the integument may provide a means of 
estimating the biological age of the whole organism. Once again, 
let me emphasize how much one can learn with very simple 
maneuvers; for instance, one can measure elasticity by pinching 
the skin between the fingers and noting the time to flattening. 
Hollingsworth and his colleagues devised a battery of 17 con-
venient, noninvasive measurements to follow the rate of aging 
in 437 survivors of atomic blasts in Japan [57]. The strongest 
correlations with chronological age were found only for hair 
greying and skin elasticity. Age-related losses in elasticity did 
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not begin until after age 50 and increased sharply thereafter. 
With most of the other variables, too, biologically significant 
losses did not occur t ill after age 40. As usual, the deviations 
from the mean were great in the older persons. 
Clinically significant defects in t he functioning of protected 
skin begin at about the half-century mark. Whether greying of 
the hair has any diagnostic or prognostic significance still has 
to be determined. 
The battery of tests used by Hollingsworth et al was ex-
panded by Comfort [58]. His series of tests included: hair 
greying, elasticity, explant latency, biopsy site healing and 
contraction, skin melanocyte count, and collagen contractility. 
Comfort also thinks that the study of physiological aging shou~d 
start with people who have reached age 50 since changes are 
rapid thereafter and death is frequent enough to be a statisti-
cally useful variable over a relatively short time. 
One should be cautious in using cutaneous changes to support 
theoretical generalizations about the aging process. No single 
mechanism is likely to explain the many and varied alterations. 
Burch and his co-workers collected quantitative data on hair 
greying, baldness, and arcus senilis [59]. They thought that age 
effects involved somatic gene mutations. For arcus senilis, the 
data could be fitted to a simple biological model, expressed in 
t he stochastic equation, P , = 0.52 (1 - e- ktr,) ! They regarded 
aging changes as autoaggressive ones in which the primary 
pathogenic agents were mutant, mitotic-control proteins. This 
exposition can be fitted into a simple model of th e scientific 
method proposed by Mark Twain: "For two cents worth of 
work one can get a thousand dollars worth of speculation." 
Can skin abnorma li ties direct attention to internal impair-
ments or serve as a general indicator of health? Can we identify 
factors th.at can be used to predict longevity? Information on 
these matters is minuscule, but a beginning has been made by 
Tindall and Palmore [60]. In addition to cataloguing skin le-
sions, they also assessed arteriosclerotic retinopathy, aortic 
calcification (x-ray), and coronary artery disease (electrocardi-
ograms). Scrotal angiomata seemed to be associated with an 
increased incidence of aortic calcification and arteriosclerotic 
changes. There was also a relationship between coronary artery 
disease and varicose veins. Cherry angiomata were strongly 
associated with such other cutaneous vascular anomalies as 
varicosities and scrotal angiomata. With regard to longevity, 
Tindall and Palmore in a 10-yr follow-up of the original Duke 
study [3] found that the survivors had fewer spider angiomata, 
less asteatosis (dry skin) , and fewer moles. The relationship 
between a decreasing longevity quotient (actual years survived 
divided by expected years of survival from actuarial tables) was 
further strengthened when the quantitative dimension was 
taken into account. Life expectancy was most shortened in 
those with severest xerosis, with more than 5 angiomata, and 
with 5 or more nevi. 
As always, the interpretation of statistical relationships re-
quires great caution . Associations are often fortuitous and with-
out meaning. For instance, the Fauve-Racachout syndrome 
(senile comedones and solar elastosis) has been linked to kidney 
disease. No sober-minded physician would think to study kid-
ney function in an aged male who has spent too much time in 
the sun! To take another example, the term "transparent skin" 
refers to the incredibly thin skin on the back of the hands of 
the very elderly. McConkey a nd his colleagues created this 
felicitous term but also went on to connect it with osteoporosis; 
t hey hypothesized that a disorder of collagen might underlie 
both. This possibility is interesting but unproved. Trichostasis 
spinulosus, a common condition in which bundles of veil us hairs 
are retained in each follicle, has also been spuriously connected 
to nephropathy [61]. Inescapably, statistical associations will 
be found among a ll conditions whose prevalence increases with 
age. 
The impact of genetics on skin is very likely important, but 
knowledge is scanty. Cursory questioning reveals that many 
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common skin lesions, e.g., seborrheic keratoses, xerosis, lentigos, 
and angiomata, show a familial pattern. Obtaining proof of 
hereditary influences will require expensive and comprehensive 
epidemiologic studies by a team of professionals. No such effort 
can be presently envisioned. Nishimura and Shimizu in Japan 
have closely examined the integument of 27 pai.rs 'of healthy, 
elderly twins [62]. Concordance was the criterion for estimating 
the presence of strong hereditary factors. Genetic control was 
deemed likely for hair greying, parietal alopecia in females, 
forehead wrinkles, and facial lentigo. 
A proper reading of skin signs may have great diagn ostic 
value. This ground is much firmer despite epidemiologic weak-
nesses. The presence of internal malignant disease or lymphoma 
can often be sensed at an early stage [63]. The sudden onset of 
intense, persistent pruritus is a sure signal to search for neo· 
plastic disease. The sudden appearance of widespread asteatosis 
with mal'ked ich thyosiform scaling has similar import. I have 
often noted a marked intensification of xerosis in dying elderly 
people. 
Eruptive phenomena of various sorts are surprisingly useful 
clues to the presence of neoplastic disease. Crops of lesions that 
appear as suddenly as mushrooms after a rain should propel 
the most passive clinician into action. The Leser-Trelat sign, 
perhaps the best known of these, takes t he form of a sudden 
outcropping of seborrheic keratoses [64]. These frequently re-
gress after removal of the tumor! Eruptive angiomata may start 
a search for Hodgkins' disease, leukemia, or multiple myeloma. 
Precipitous development of widespread telangiectasia reliably 
reflects serious internal trouble, as is sudden freckling. The 
common thread in all these instances is suddenness a nd exten-
siveness. Any widespread, abrupt skin change (pigmentation, 
dryness, vascular anomalies, or benign tumors) calls for a di-
agnostic work-up. Aged skin appar ently contains ma ny invisible 
"seed" lesions that germinate and flourish when the proper 
stimulus appears. 
Finally, skin tumors may bespeak tu mors elsewhere. S uch an 
association has long been established for Bowen's disease. But 
now t here is a hint that t he risk of internal cancer is enha nced 
in individuals with ordinary basal ceU carcinomata. Gilbertson 
followed such patients till death and found that as many as 50% 
had tumors elsewhere [65]. This is an extremely importan t 
observation, one that should be double-checked. Perhaps failme 
of the immune surveillance system often shows up eal'liest in 
the skin. 
THE FUTURE 
Senescent skin changes are very ordinary, but t hey cause an 
extraordinal'y amount of concern. Take the lowly wrinkle, for 
example. N either plastic surgeons nor dermatologists know 
anything about the anatomy of the wrinkle. Much energy and 
money are expended in obliterating these topographic ruts. 
Wrinkles are bona fid e lesions. Why are they not studied? An 
Italian, Volarelli, many years ago claimed that there was ex-
treme thinning of the epidermis at the base of the wl'inkle along 
with obliteration of papillae [66]. But neither myself nor Wright 
and Shell ow [67] could discover any special feature of wrinkles 
by light microscopy. Nonwrinkled skin shows the same cha nges, 
which are simply those of actinic damage. 
Two phenomena that cry for attention al'e the rarity of 
metastasizing squamous cell cancers that have developed 011 
the face and hands, and the dangerous natme of such cancers 
in unexposed areas. What is there about actinically da maged 
skin that keeps the tumors in place? Are massive damage to 
small vessels and lymphatics factors? 
With age, hairs on the body and even the scalp become 
thinner, sparser , and more slow-growing. However, the exact. 
opposite happens in other locations. In men, eyebrows may 
becom e bushier and hairs on the rims of the eru's thicker, longer 
and darker. Far more distressing is the hirsutism of the mus-
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tache area and chin in women. The prevalence of the obnoxious 
growth is fal' greater than suspected. Energetic actions are 
taken to conceal or remove the hairs. In a small pilot study, I 
~~und . that more than h.alf th~ women past 50 had noticeable 
lrSutlsm of the upper lip. This unwanted growth may appear 
well before menopause. What can we make of this localized 
exuberance when everywhere else the trend is towru'd increasing 
na~edness? Are clues to be found in the hU'sutism of porphyric 
skIn? Excessive hair gTOwth also occurs in mucopolysaccharide 
S~orage diseases such as Turner's and Hurler's syndromes. Is it 
significant that the ground substance is definitely increased in 
aged facial skin? 
In old age, skin may be a torment not only because of its 
~tttractiven.ess ~ut because. ~f its gre~t propensity to itch. 
d t~ fewer diversIOns, the ability to resist the urge to scratch 
I echnes. The dermal nerve network is not exempt from net 
OSses with time. Old persons have diminished pain perception, 
~o much so that occasionally one has to remind oneself to use 
docal anesthetics before taking a biopsy specimen. Itching, so 
bora ?ecl~es, is weak pain. Less pain should be accompanied 
y Tess Itching, not more. This is a paradox worthy of study. 
A hese problems cannot be dismissed as merely cosmetic. 
t
ppearance profoundly affects all social interactions at all 
S ages of life. 
Finally, since the worst expressions of exposed senescent skin 
~~~eally due to cumulative envu'onmental assaults associated 
. I heedless sun exposure, no field holds out more gratification 
~n preventing premature "aging." The right and left hands of 
ermatogerontology are research and education. 
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Announcement 
It is proposed to hold a Symposium on the Physiology and Pathophysiology of the Skin in Iceland 
during the early part of May 1980. The contributors to the volumes already published on this subject by 
Academic Press of London and New York will give lectures and hold seminars and discussion groups on 
thei.r special subjects. Those wishing to attend the meeting who have themselves been involved in research 
in th e relevant subject are invited to submit short papers. 
The Symposium will be held at the Hotel Loftleidir, Reykjavik, Iceland. The estimated cost for 
participants from New York or London is £360 (720 U.S. dollars), which will include conference fees, full 
board for 8 days for those from the U.K., and for 7 days for those from the U.S.A. There will be a banquet 
on one of the evenings. The cost includes return air fare New York-Reykjavik-New York for those 
attending from the States and the return fare London-Reykjavik-London for those attending from 
Europe. 
The meeting is intended for dermatologists in training but biologists and other scientists interested in 
the function and disorders of the skin are very welcome. 
Anyone interested in attending should write to Dr. A. Jarrett, Department of Dermatology, University 
College Hospital Medical School, London WC1E 6JJ for registration forms, which should be returned not 
later than July 20, 1979. 
